The Morita-Baylis-Hillman (MBH) adducts have been used as useful intermediates for the synthesis of various cyclic and acyclic compounds.
1,2 Among them the synthesis of various lactam derivatives has received a special attention.
2 Very recently, we reported the synthesis of 5-hydroxypyrrolin-2-ones from MBH adducts.
2a 5-Hydroxypyrrolin-2-one moiety was found in many biologically active compounds, thus numerous approaches have been reported for the syntheses of these compounds.
2a, 3 In this paper, we described the serendipitous synthesis of 5-hydroxypyrrolin-3-iodomethyl-2-one derivatives from the modified MBH adducts via a consecutive CuI-mediated aerobic oxidation, allylic iodination, hydration of nitrile, and lactamization.
Recently, we reported an efficient synthesis of 2,5-diketo esters via a conjugate addition of methyl cyanoacetate to α,β-unsaturated ketone and a following CuI-mediated aerobic oxidation, as shown in Scheme 1. 4 2,5-Diketo esters thus prepared have been used for the synthesis of furans, pyrroles, and thiophenes.
5
In order to shed more lights on the CuI-mediated aerobic oxidation process, we examined the synthesis of 2,5-diketo ester 2a bearing a methylene moiety at the 4-position, as shown in Scheme 2. The introduction of methyl cyanoacetate at the secondary position of MBH adduct to form 1a was carried out as reported, 6 from the MBH bromide via the corresponding DABCO salt. As reported in a similar case, CuI-mediated aerobic oxidation of 1a furnished the desired product 2a in a moderate yield (57%).
However, when the nitrile derivative 1b was subjected under the same reaction conditions, 5-hydroxypyrrolin-3- Notes iodomethyl-2-one derivative 3b was obtained in moderate yield (48%) serendipitously, as shown in Scheme 3. The plausible reaction mechanism for the formation of 3b is suggested in Scheme 3. CuI-mediated aerobic oxidation of 1b could generate the cyanohydrin intermediate I. 4 A subsequent CuI-mediated cyclization-iodination of the intermediate I would produce II. 7 The intermediate II could be converted to γ-ketoamide IV via a copper-assisted hydration, 8, 9 and the final lactamization of IV furnished 3b.
2c,10
Another plausible route involved the conversion of I to 2b and the following copper-assisted concomitant hydration of nitrile and allylic iodination to form the intermediate IV.
Although the reaction mechanism is not clear we were much interested in the results, and we decided to examine the synthesis of 5-hydroxypyrrolin-3-iodomethyl-2-one derivatives. However, the moderate yield (48%) of 3b was not improved to our every effort. As some examples, the reactions in the presence of excess amounts of CuI (3.0 equiv), in aqueous CH 3 CN, or at elevated temperature (40-50 o C) did not improve the yield of 3b. Thus, we carried out the reactions with other substrates 1c-g under the typical conditions (1.1 equiv of CuI/O 2 balloon atmosphere in CH 3 CN at room temperature), and the results are summarized in Table 1 .
The reactions with other substrates 1c-g 11 afforded the corresponding 5-hydroxypyrrolin-3-iodomethyl-2-one derivatives 3c-g in moderate yields (35-57%). The reaction of 1b using CuBr instead of CuI gave the corresponding bromo derivative 3h (entry 7) in moderate yield (47%). The use of CuCl was ineffective in the reaction.
In summary, 5-hydroxypyrrolin-2-one derivatives were synthesized in moderate yields from the modified MBH adducts under the CuI-mediated aerobic oxidation conditions. Further studies on the reaction mechanism and the synthetic applications of the products are currently underway.
Experimental Section
Typical Procedure for the Synthesis of 1b. 6 A mixture of MBH bromide (222 mg, 1.0 mmol) and DABCO (124 mg, 1.1 mmol) in aqueous THF (2 mL) was stirred for 30 min at room temperature. To the reaction mixture ethyl cyanoacetate (125 mg, 1.1 mmol) was added and stirred for 12 h at room temperature. After the usual aqueous extractive workup and column chromatographic purification process (hexanes/ Et 2 O, 5:1), compound 1b was obtained as colorless oil, 178 mg (70%). Other starting materials 1a and 1c-g were prepared similarly, and the spectroscopic data are as follows.
Compound 1a: 78% (1:1, syn/anti mixture); colorless oil; IR (film) 2251, 1750, 1723, 1252, 1149 cm Typical Procedure for the Synthesis of 3b. To a stirred solution of 1b (127 mg, 0.5 mmol) in CH 3 CN (2 mL) was added CuI (105 mg, 1.1 equiv), and the reaction mixture was stirred at room temperature for 1 h under O 2 balloon atmosphere. After dilution with CH 3 CN, the reaction mixture was filtered through a pad of Celite. After removing the solvent and column chromatographic purification process (hexanes/ EtOAc, 1:1), compound 3b was obtained as a white solid, 94 mg (48%). Other compounds 2a and 3c-h were prepared similarly, and the spectroscopic data are as follows. 
